Résumé. 2014 Abstract. 2014 The thickness, d, dependence of the extraordinary (R1) and spontaneous (Rs) Hall coefficients of iron films was studied in the range 100-1 000 Å. The R1.a and Rs.a versus a curves exhibit a straight line behaviour; this is interpreted in terms of size effects in the total film resistivity in agreement with some theoretical studies on the Hall effect in bulk ferromagnetics which have predicted that the SHC is proportional to the square of the total resistivity.
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Revue Phys. Appl. 15 (1980) [1] [2] [3] [4] [5] [6] [7] [8] [9] , the local deviations of the magnetization M [1, 2, 3, 10, 11] and the domain configuration of films [1, 2, 3, 12, 13, 14] whereas the theoretical developments of the magnetic anisotropy, the magnetization ripple and the possible domain structure for thin ferromagnetic films have been reviewed by several authors [l, 2, 3, 10] .
Some workers [15, 16] have suggested that the Hall effect constitutes a convenient way to study magnetic properties since it is well established that the Hall field per unit current density in ferromagnetics varies with the state of magnetization of the sample [17, 18] . Some studies [16, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] have therefore been carried out to determine both the ordinary Hall coefficient (OHC) RH, the extraordinary Hall coefficient (EHC) R, and the saturation magnetization Mg. Most of these published data [20, 21, 22, 24, 25, 28, 29] study the change in EHC with temperature T ; the thickness dependence of the EHC has also been studied by Vautier [22] , Le Bas [24] , Coren et al. [16] ; recently Wedler et al. [27] reported an unexpected oscillatory behaviour of the OHC and EHC. Coren and Juretschke performed measurements at room temperature on very thin films (20 to 100 A thick) ; since the films are generally discontinuous [30 to 34] at such thicknesses, it is surprising that these authors used the wellknown Fuchs-Sondheimer theory (F. S. theory) [35] which applies only to continuous metallic films ; some additional details on the film structure are then needed to discuss these results.
It thus appears that the correlation between the thickness dependence of resistivity and EHC (or SHC, spontaneous Hall coefficient) has never been established for continuous films, a tentative interpretation is made in the present paper for continuous iron films whose thickness varies from 100 to 1 000 Á. [36] and p, is calculated dating from equation (2), [35] . However in addition to film surfaces and grainboundaries, impurities and frozen-in structural defects could also scatter the carriers ; then according to the Matthiessen's rule we write in the more general case where pi is the contribution to resistivity of imperfections, including impurities but excluding grainboundaries ; the form of equation (4) agrees well with that of equation (1) if the resistivity pi does not show thickness dependence.
It should be also noted that some studies [30, 40] have shown that, in presence of small transverse magnetic field, the metal film resistivity can be approximately expressed by the theoretical expression (Eq. (1) or (3) However the quantity P which measures the relative probability of a conduction electron to fall with magnetic momentum carrier, is of the order of the unity, then the difference between R 1 and R. is very small at ordinary temperatures.
In the past years several attempts [41] [42] [43] [44] [45] have been made to explain the extraordinary Hall effect in ferromagnetic metals. In the scope of the present paper we are simply concerned with the results of these models [41] [42] [43] [44] [45] on the relationship between R. and the electrical resistivity. In the Karplus and Luttinger model [41] it appears that Rs should vary with the square of the total electrical resistivity, i.e.
Rr -Ap 2 (8) where A is a constant depending upon the metal and being theoretically thickness independent.
Equation (8) also agrees with theoretical analysis of Smit [42] , Luttinger [43] , Irkin and Shavrov [44] and Berger [45] .
Inserting equation (1) into equation (8) gives
Rs ~ A(03C1~ + Cd-1)2 .
Since it is generally observed for relatively thick metallic films [47] that the quantity Cd -1 takes values which are negligible with respect to that of 03C1~, equation (9) becomes Rs ~ A(03C12~ + 2 Poo Cd-1) . (10) Noting that the SHC of an infinitely thick film is equation (10) can then be rewritten in the form Equation (1) [22] ; details on the method of deposition and measurements have been given elsewhere [22] .
Plot of PF d versus d illustrates the thickness dependence of the room temperature resistivity of thin iron films (Fig. 1) .
The slope is (12) It is also seen (Fig. 2) [35, 36, 49] ; the obtained value is much too large and it must be assumed that p; exhibits thickness variations ; nevertheless if the total thickness dependent effect can be described by a linear relation (Fig. 1) The coefficient A (Eq. (8)) is generally assumed to be temperature independent [41] but it appears now that it must be the same for film of various thickness.
Evaluating A from the measurements performed at different temperatures [22] , it can be seen that these conditions are verified for d &#x3E; 450 A (Fig. 3) ; this thickness range corresponds, as mentioned in section 3. l, to the best fit for the thickness dependence of Rs. 4 . Conclusion. - The SHC of thin annealed iron films shows a thickness dependence which may be described with good agreement by a p2 law, where p is the total film resistivity.
